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Interdisciplinary stock identification to delineate spatially
discrete populations or more complex population structure

Stock boundaries that are aligned with the most plausible

population structure

Spatially-explicit sampling, fleet structure or spatial structure
in assessment models to account for heterogeneity, fishing
patterns, and movement within stock areas

Routine stock composition sampling and analysis for spatially
overlapping populations

Simulation testing the performance of assessments with mis-
specified or uncertain population structure

Contents lists available at ScienceDirect

Fisheries Research

-

ELSEVIER journal homepage: www.elsevier.com/locate/fishres

Best practices for defining spatial boundaries and spatial structure in
stock assessment

Stevern X. Cadrin™", Daniel R. Goethel ®, Aaron Berger ¢, Ernesto Jardim ¢
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4. Stock structure
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1. Spawning
. Tools:
behaviour Gonad development

Larval distribution

Opportunistic
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2. Mobility Tools:

Tags

Molecular markers
Otolith microchemistry

Parasite incidence

High
i
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3. Natal
homing

Tools:

Electronic tags
Molecular markers
Otolith microchemistry
Parasite incidence
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scenario
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5. Assessment

Higher; risk of
overfishing less
productive stock under
single stock assessment,
unless spatially-explicit
assessment allows for
different parameters
across regions

Lower; must ensure
assessment boundary
contains the full stock

concerns

; adult mixing
should ensure
productivity is the
same across stocks
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Higher; risk of
overfishing less
productive stock, but
cannot be individual
assessments due to
mixing of adults

Higher; risk of overfishing less productive
stock under single stock assessment, unless
spatially-explicit assessment allows for
different biological parameters across
regions

\
1
1
1
1
1
1
1
1
I
1
I
I
1
I
1

A e ' s ) s e e ' ' s ' ) s | s ' s ' ' ' s, s o ' s’ o s s e s s s, s ' ety s 9



NZTi Spawning behaviour
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2. Mobility Tools:
Tags A
Molecular markers H | g h LOW

Otolith microchemistry

Parasite incidence W N
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3. Natal Tools:

. Electronic tags
homi ng Molecular markers

Otolith microchemistry
Parasite incidence
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Stock structure delineation methods

evolutionary |
time scale

few generations

individual |
life span

adult phase Artificial markers

juvenile phase —

larval phase —{_—==72"

10s 100s 1000s
kilometers

Source: Tanner et al. 2016
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AZTI Tagging

RTTP-10 provided evidence of fast
and large-scale movements

Connectivity between central and western |O
Retention in some areas (e.g. Maldives)

Most tagging events in the western 10, few
recoveries in the east

Unclear if this finding reflects low rates of
movement between yellowfin tuna of the #
western and eastern Indian Ocean, or if it is an
artifact of low reporting rates from fisheries .
operating in the eastern Indian Ocean
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Western Indian Ocean fisheries are
mainly composed of western origin
fish

AZTi Otolith chemistry
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Otolith chemistry

Western Indian Ocean fisheries are
mainly composed of western origin
fish

But there were some individuals
with an otolith isotopic signature
that was not characteristic of either
of the samples available in the
baseline

Spatial component?

Temporal component?
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Western Indian Ocean fisheries are
mainly composed of western origin
fish

But there were some individuals
with an otolith isotopic signature
that was not characteristic of either
of the samples available in the
baseline

Spatial component? <<9>>

Temporal component? |;;'®'
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Pacific Ocean

Different  parasite =~ composition o K : |
between yellowfin tuna from the NCaaRe U ) MR S e
Maldives and Indonesian EEZ o\ L llends

Latitude
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Longitude

Limited movements within the
Indonesian archipelago to the
eastern Indian Ocean

Maldives Indonesia EEZ
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o~ Minimum of 2 genetically differentiated
groups of yellowfin tuna (but likely more)
with different contribution north and south of
the equator (Grewe et al. 2020)

AF  SWI ECI SEI
(ns=41) (n=61) (rYlg"t) (n=22)  (n=34) i

Source: Grewe et al. 2020
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Minimum of 2 genetically differentiated
groups of yellowfin tuna (but likely more)
with different contribution north and south of
the equator (Grewe et al. 2020)

Genetic differentiation of yellowfin tuna from
the Arabian Sea compared to those from the
Atlantic and Indo-Pacific oceans (Barth et al.
2017)
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Source: Barth et al. 2017
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Minimum of 2 genetically differentiated
groups of yellowfin tuna (but likely more)
with different contribution north and south of
the equator (Grewe et al. 2020)

Genetic differentiation of yellowfin tuna from
the Arabian Sea compared to those from the
Atlantic and Indo-Pacific oceans (Barth et al.
2017)

Significant differentiation among yellowfin
tuna collected in the Arabian Sea and other
areas of the north-central Indian Ocean
(Kunal et al., 2013).
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The degree of spawning area fidelity and/or natal homing
for yellowfin tuna in the Indian Ocean is unknown:

H.1. YFT spawn in different areas over the course

of their life

H.2. Spawn in the same area throughout their life

(i.e., spawning site fidelity)

Behavioral differences? E.g. Resident vs migrants

Need of spawning adults captured during spawning
seasons in spawning areas (tagging, genetics, otolith
chemistry), larvae and YOY as reference samples
(genetics, otolith chemistry)

scientific reports

W) Check for updates

OPEN Nursery origin of yellowfin tuna
in the western Atlantic Ocean:
significance of Caribbean Sea
and trans-Atlantic migrants

Jay R. Rooker'?*, Michelle Zapp Sluis?, Larissa L. Kitchens?, Michael A. Dance?,
Brett Falterman®, Jessica M. Lee?, Hui Liu', Nathaniel Miller5, Hilario Murua%”,
Alexandra M. Rooker?, Eric Saillant®, John Walter® & R. J. David Wells'2

} frontiers ‘ -CTHI_G_IN:AL- R“f‘S“EA:R(":H.

in Marine Science D A s A0m0 0 28

®

Check for
Updates

Complex Dispersal of Adult Yellowfin
Tuna From the Main Hawaiian Islands

Chi Hin Lam #*, Clayward Tam?, Donald R. Kobayashi® and Molly E. Lutcavage "?

Molecular Phylogenetics and Evolution 66 (2013) 463-468

Contents lists available at SciVerse ScienceDirect

Molecular Phylogenetics and Evolution

journal homepage: www.elsevier.com/locate/ympev

A possible explanation for the population size discrepancy in tuna (genus
Thunnus) estimated from mitochondrial DNA and microsatellite data

Fan Qiu®*, Andrew Kitchen®, Peter Beerli ¢, Michael M. Miyamoto ?

2 Department of Biology, Box 118525, University of Florida, Gainesville, FL 32611-8525, USA
b Center for Infectious Disease Dynamics, Department of Biology, The Pennsylvania State University, University Park, PA 16802, USA
¢ Department of Scientific Computing, Florida State University, Tallahassee, FL 32306-4120, USA
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Source: Artetxe-Arrate et al. 2021; Adaptation from SPC FAME, 2019.



AZTi SUMMARY

BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

Low recovery rates in the east for tuna tagged in the west
Otolith microchemistry data suggest low east to west connectivity

Parasite data suggest low connectivity between central and eastern Indian
Ocean

Discrete genetic groups with different presence in the north and the south of the
equator

Arabian Sea seems genetically different from other areas in the Indian Ocean
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